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In response to questions about transformation
efforts:

“It can be simply in connectivity,” he said.  “It can be in
interoperability.  It can be in taking things that every

single one of which exists presently and managing them,
using them, connecting them, arraying them in a way that

has a result that is transformational.”

-- Secretary Rumsfeld

Speaking about the Service Chiefs:

“… it's their job to make proposals for systems that fall
within their service, and then it's somebody else's job to
take all of those proposals …. and bring them together and
rationalize them and make them more coherent. “

-- Secretary Rumsfeld
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“The ability of systems, units, or forces to provide services to and
accept services from other systems, units, or forces and to use the
services so exchanged to enable them to operate effectively together.”

 (JCS Pub 1)

“The ability of systems, units, or forces to provide services to and
accept services from other systems, units, or forces and to use the
services so exchanged to enable them to operate effectively together.”

 (JCS Pub 1)

WHAT IS INTEROPERABILITY ? 
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“We will connect Information systems and weapons in new ways”
President George Bush

New York Times, 25 March 2001

“We will connect Information systems and weapons in new ways”
President George Bush

New York Times, 25 March 2001

Focus is on Effective Joint and Combined OperationsFocus is on Effective Joint and Combined Operations
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OutlineOutline
Ø  Where are we?

•  State of Interoperability in the Department

Ø  What are we doing about it?
• Institutionalizing Interoperability and Systems Integration
ü  System of Systems (SoS) Mission Areas and Capabilities\
ü  Developing Systems Architectures with Emphasis on “Open

Systems
ü  Laying the Systems Engineering Foundation

•Overarching Initiatives:  Successfully transitioned to Services!
ü  Family of Interoperable Operational Pictures (FIOP)
ü  Single Integrated Air Picture (SIAP)
ü  Single Integrated Ground Picture (SIGP)
ü  Shared Tactical Ground Picture (STGP)
ü  Precision Engagement/Time Sensitive Targeting (PE/TST)
ü  Combat Identification (CID)

USAF Exec AgentUSAF Exec Agent

USN Task Force LeadUSN Task Force Lead
USA LeadUSA Lead

(5-Powers +)(5-Powers +)

USAF Exec AgentUSAF Exec Agent

Joint Staff LeadJoint Staff Lead
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ØØ  Four major components are needed toFour major components are needed to
address interoperabilityaddress interoperability
ØØ We are less than half way there . . . We are less than half way there . . .

DOCTRINE, CONCEPTS, TRAINING, 
DOCTRINE, CONCEPTS, TRAINING, TTPsTTPs (Demo, Exercise, etc.) (Demo, Exercise, etc.)

(DOTLPF)(DOTLPF)

POLICIES AND DIRECTIVES

STANDARDS & ARCHITECTURES (JOA, JSA, JTA, GIG ) 

PROCESSES(JI&I, IERs, C4ISPs)

LEGACYLEGACY POM          SYSTEMS OF RECORD

POM          SYSTEMS OF RECORD

OVERARCHING BMC2 PROGRAM INITIATIVES (FIOP, JI&I, JDEP)

OVERARCHING BMC2 PROGRAM INITIATIVES (FIOP, JI&I, JDEP)

PHASEOUT LEGACY

NEW & ENHANCED LEGACY SYSTEMS (JSF, JTRS,
SBIRS, MOBILE COMMAND CENTER)
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2000 2005 200820032001 Without
Overarching

BM/C2 Program
Initiatives

Policy Mods and
Transition Plans
In Place

Overarching BM/C2
Initiatives Begin to
Take Effect

“Low Hanging Fruit”
I/O problems solved
for legacy C2 systems

Legacy C2 I/O
problems resolved;
I/O institutionalized
in processes, arch,
etc.



6

Defense Systems
Dr. Glen Lamartin

Systems
Integration
Dr. V. Garber

Systems
Acquisition

Dr. G. Lamartin

Systems
Engineering

Dr. Spiros Pallas

What are the right 
things to do?

Do those things Do things right

Institutionalizing Interoperability andInstitutionalizing Interoperability and
Systems IntegrationSystems Integration

“Defense Systems” created within the Office of the Under-“Defense Systems” created within the Office of the Under-
Secretary of Defense for Acquisition, Technology, and LogisticsSecretary of Defense for Acquisition, Technology, and Logistics
[OUSD(AT&L)]  by combining  “Interoperability” and “Strategic[OUSD(AT&L)]  by combining  “Interoperability” and “Strategic
and Tactical Systems”and Tactical Systems”

• New organization
• New duties and responsibilities
• To address acquisition decisions

in a Mission Area context



7

 Systems Integration Systems Integration

Figure outFigure out
“What are the right things to do”“What are the right things to do”

• Will work with the Joint Staff, Services, Combatant Commands, defense
Agencies, and other OSD offices to help define joint integrated
architectures for warfighting Capability Areas (e.g. Precision Engagement
or Joint Theater Air and Missile Defense)

• Lead development of Systems View of the architectures defining what
systems to bring together in a System-of-Systems approach to meet
warfighter needs

• Represent development community in Joint Staff lead Operational View
development

• Will
ü Lead cross-Department IPTs in each Capability Area
ü Help lay out capability roadmaps and allocate performance and

schedule expectations to individual systems
ü Work to harmonize development plans and schedules
ü Lead Defense Systems engagement in the PPBS Program Review
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Acquisition Policy ChangesAcquisition Policy Changes
Draft LanguageDraft Language*

     Under Secretary of Defense (Acquisition, Technology, and Logistics) (USD(AT&L))
and Assistant Secretary of Defense for Command, Control, Communications, and
Intelligence (ASD(C3I)) Joint Staff, Military Departments, Defense Agencies,
Combatant Commanders, and other appropriate DoD Components shall work
collaboratively to develop joint integrated architectures for capability areas as agreed
to by the Joint Staff.

     The  Joint Staff (or Principal Staff Assistant for business areas) shall lead
development of the operational view, in collaboration with the Services, Agencies,
and Combatant Commanders, to describe the joint capabilities that the user seeks
and how to employ them.

     USD(AT&L) (or Principal Staff Assistant for business areas) shall lead
development of the systems view, in collaboration with the Services, Agencies, and
Combatant Commanders, to characterize available technology and systems
functionality.  The systems view shall identify the kinds of systems and integration
needed to achieve the desired operational capability.

     Using the integrated architectures, USD(AT&L) will lead development of integrated
plans or roadmaps to guide systems development and the associated investment
plans and to conduct capability assessments as the basis of aligning resources as
an input to the Defense Planning Guidance, Program Objective Memorandum
development, and Program and Budget Reviews. * Draft DoDI 5000.2, 18 Sep 2002
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20032003TodayToday

Sys ASys A

Sys XSys X

Sys DSys D

Sys BSys B

Sys CSys C

Sys YSys Y

Joint StaffJoint Staff
Mission Areas (MA)Mission Areas (MA)

“To Be”“To Be”

- Precision Engagement
- Deployment/Redeployment
- Dominant Maneuver
- Strategic Deterrence
- Overseas Presence & 

Force Projection
- Special Operations
- Joint C2
- Focused Logistics
- Information Superiority
- Multinational Ops & 

Interagency Coordination
- Full Dimensional Protection

Mission FocusMission FocusSystem FocusSystem Focus

Sys ASys A

Sys XSys X

Sys DSys D

Sys BSys B

Sys CSys C

Sys YSys Y

LooselyLoosely
FederatedFederated

TightlyTightly
FederatedFederated

Sys ASys A
Sys BSys B
Sys DSys D

PMsPMs Highlight Mission Area Impacts @  Highlight Mission Area Impacts @ DABsDABs

AT&L / JS “Mission Area Reviews”AT&L / JS “Mission Area Reviews”

JointJoint
C2C2

A Vision for Building System of Systems CapabilityA Vision for Building System of Systems Capability

JointJoint
C2C2
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Requirements GenerationRequirements Generation
System ChangesSystem Changes

“… effort undertaken to
implement a more integrated &
collaborative requirements and
acquisition process.”

“Concepts depicted in capstone
requirements documents (CRD)
will be captured within mission
area integrated architectures as
they are developed and refined.”
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Systems IntegrationSystems Integration
InitiativesInitiatives

• Existing initiatives, including the
following,  will continue:
– Precision Engagement / Time Sensitive

Targeting
– Family of Interoperable Operational Pictures

(FIOP) including, but not limited to, the
Single Integrated Air, Ground, and Maritime
Pictures (SIAP, SIGP, SIMP)

– Combat Identification (CID), Blue Forces
Tracking (BFT)
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Precision Engagement /Precision Engagement /
Time Sensitive Targeting (PE/TST)Time Sensitive Targeting (PE/TST)

Where do we
spend our next

$1 for
capability

improvement?

First Order
Assessment
will support
JROC’s
Precision
Engagement
Strategic
Topic

DetectDetect

LocateLocate

IdentifyIdentify

DecideDecide

ExecuteExecute

AssessAssess
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Precision Engagement (PE) /Precision Engagement (PE) /
Time Sensitive Targeting (TST) InitiativeTime Sensitive Targeting (TST) Initiative

• Summer 2001 Defense Science Board (DSB) Study on
Precision Targeting
– OSD/Joint Staff/Multi-Service/Agency Team scrubbed

recommendations.
– US Air Force, as Executive Agent, shepherded the selected

recommendations through formal Service and JROC vetting.
Conducted first Mission Area Review

– JROC endorsement received on September 18, 2002.

• Next step:  Continue review of PE/TST acquisition
programs and initiatives.  Conduct second Mission Area
Review
– Determine the “right things to do” in this mission area
– Help lay out a capability roadmap.
– Continue to perform “first order” assessments and determine where

the Department spends its “next dollar” to achieve a capability
improvement.
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• DSB recommendations in PE Block 0
– Link 16 Ground Target Message Set to be implemented
– GRIDLOCK to be partially implemented as ACTD; results of

ACTD to be used to determine further implementation
– Accelerated production of the Digital Point Positioning Data

Base (DPPDB) and study for a data link on small weapon to be
implemented if supplemental funding is available.

• Joint Requirements Oversight Council (JROC)
endorsed on September 16, 2002.

Precision Engagement /Precision Engagement /
Time Sensitive Target IntegrationTime Sensitive Target Integration
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Family of Interoperable OperationalFamily of Interoperable Operational
Pictures (FIOP) InitiativePictures (FIOP) Initiative

• Interoperability related initiatives will
continue

• Decision Superiority and Interoperability
enable effective Systems-of-Systems
capabilities (e.g., effective Battle
Management C2 systems for PE/TST
weapon systems)

• The FIOP initiative is Key to
implementing Decision Superiority
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• > $36B in our Key C2 systems that are NOT interoperable
• No coherent view of battlespace across echelons / between Services
• Lots of unique, point-to-point interfaces!

No FIOP = Inadequate interoperability = fratricide, leakers, lack of effectiveness

Firing
Unit

USER/CONCEPT CORRESPONDING SYSTEMS: “As-Is / As Planned”
Comb  Operational-
Cdr    level “pics”

JTF Tactical-level
“pictures”

OmniTRACSOmniTRACS

Aerospace,Aerospace,
Ground,Ground,
MaritimeMaritime

“pictures”“pictures”

Today’s Problem  >$36BToday’s Problem  >$36B **As of Jun 00**

Interface status * Not a program= Planned, but not imp.= Implemented
System status = Implemented = Planned

Key

GTACSGTACS

GCCS-AF*GCCS-AF*
AIR FORCEAIR FORCE

TBMCSTBMCS

USMCUSMC

ARMYARMY
NAVYNAVY
USAFUSAF

JOINTJOINTGCSSGCSS

ADSIADSI JTIDSJTIDS

ADOCSADOCS

IBSIBS

I3I3

IASIAS
MEFMEF

GCCS-AGCCS-A
ARMYARMY

DTSSDTSS

IMETSIMETS

GCSS-AGCSS-A

ISYSCONISYSCON

FAADC3IFAADC3IFBCB2FBCB2
LandLand

WarriorWarrior

Korea
Koreaonly

only

IntelIntel CoalitionCoalitionMIDBMIDB

JCTNJCTN

TAOCTAOC

DDS-CEPDDS-CEP
(CEC)(CEC)

DACTDACT
(C2PC)(C2PC)

C2PC2P

C&DC&D

TCOTCO
(GCCS-M)(GCCS-M)

IOWIOW
(C2PC)(C2PC)

AFATDSAFATDS

IASIAS
(GCCS-M)(GCCS-M)

GCCS-MGCCS-M

NAVYNAVY

JT GCCSJT GCCS

= Synchronized

“AS IS”/”AS PLANNED” Systems Interoperability : NON-Interoperable, Operating “Pictures”

CSSCSCSSCS

MCSMCS AMDWSAMDWS

AFATDSAFATDS

ASASASAS
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OUSD AT&L-Directed FIOP TasksOUSD AT&L-Directed FIOP Tasks

Ø Ensure FIOP follows spiral acquisition
strategy

Ø Recommend 80% solutions to those
known, most pressing problems

Ø Recommend a lead Service Systems
Engineering organizational structure

Ø Recommend a funding profile
  

þ

þ

þ

þ

þ Services CompletedServices Completed
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FIOP Systems Engineer
All Services

(AF Led)
•LEAN, MOSTLY VIRTUAL

ORGANIZATION

Legend:

Joint Distributed Engineering Plant (JDEP)
SIGP - Single Integrated Ground Picture SIAP - Single Integrated Air Picture SOFP - Special Operation Force Picture
SIMP - Single Integrated Maritime Picture COP - Common Operational Picture
SISP - Single Integrated Space Picture CTP - Common Tactical Picture

JROC (COP)
FIOP Task 1

(AC2ISR Led)

Establishment of SE Orgs will be via JROC (no preset timeframe)

SIAP
(Navy Led)

SIGP
(Army

(CECOM Led)

SISP
(Air Force

Led)

Doctrine, Organization, Training, Materiel, Leadership, Personnel, Facilities
(DOTMLPF)

JFCOM
JI&I

CTP

SOFP
(SOCOM

Led)

Service Led FIOPService Led FIOP

ForceNet
(SIMP-Navy Led)
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FIOP SpiralsFIOP Spirals

Ø Spiral 1(JROC FIOP):
Ø Task 1.1 – Web Enabled Execution Management
Ø Task 1.2 – Tactical COE Workstation
Ø Task 1.3 – COE VMF Processing

Ø Spiral 2:
Ø Friendly Forces SA
Ø Red Force SA
Ø Fire Support
Ø ISR Management
Ø JDN/JPN Integration
Ø Infrastructure Services

Ø Spiral 3:
Ø TBD

24
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Jumpstart for FIOP: “Joint Fires
Network”

FIOP Direc
tion Vect

or

JFN Provides Initial
Operational Capability

• Operational capability in use Today

• Provides a basis for next Spiral of FIOP,

  especially the ground picture

• Joint Staff supports

Legacy BM/C2
and Sensor Systems

Scalable
Open Systems Architecture

Operational Now
Investment Made

Future Network
 Centric Capability

Future Network
 Centric Capability

Jumpstart For The FIOP -
Emphasizing SIGP and PE
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Elements of a “Joint Fires Network”

• USA Tactical Exploitation System (TES)

• USN Naval Fires Network (NFN)

• USAF ISR Manager

• USMC Tactical Exploitation Group (TEG)

Multi-INT network to enhance situational awareness, battle-managementMulti-INT network to enhance situational awareness, battle-management
and C2 to enable sensor-to-shooter operationsand C2 to enable sensor-to-shooter operations

SIGNIFICANT EVENTS IN 2002
• All four services and the national agencies adopted TES as  the
basis for their wartime deployments

• Navy / Air Force Warfighter Talks: CNO and COS agreed to
jointly develop their Time Sensitive Targeting capabilities and
change names from NFN and ISR M  to Joint Fires Network
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Family
of

Systems
Training

Doctrine
Tactics,

Techniques&
Procedures

Situational Awareness Target Identification

PLUS

Fratricide Reduction and Increased Combat Effectiveness
Equals

•“Don’t shoot me”
systems
•Situational awareness
systems

•Operational concept for CCID in
CAS, MOUT, Mounted-dismounted
Ops

Products= plus

Combat Identification (CID)Combat Identification (CID)
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Systems IntegrationSystems Integration
. . .

Director, SystemsDirector, Systems

 Integration Integration

Force IntegrationForce Integration

LandLand

SeaSea

AirAir

StrategicStrategic

Electronic WarfareElectronic Warfare

CapabilityCapability
AnalysisAnalysis

OSJTFOSJTF

OverarchingOverarching
Architectures,Architectures,

Standards, S-O-SStandards, S-O-S
TestingTesting

Non JMANon JMA
CapabilitiesCapabilities

ServiceService
Systems INTSystems INTJMA# NJMA# N

….….

JMA #1JMA #1

PEPE IS/C2IS/C2 CIDCID

USA/USMCUSA/USMC

USN/USMCUSN/USMC

USAFUSAF

EWEW

XX

Specific Integrated Architectures, Integrated Milestones, Plans forSpecific Integrated Architectures, Integrated Milestones, Plans for
“Capability Drops” Investment plans, Budget issues“Capability Drops” Investment plans, Budget issues

XX
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ConclusionConclusion

• Systems Integration (what are the right things to do), Systems
Acquisition  (do those things) and Systems Engineering (do things
right) are required to ensure transformation

• Build Mission Area System-of-Systems capabilities based upon
integrated architectures (Operational, Systems and Technical Views)

• Decision Superiority and Interoperability enable effective Systems-
of-Systems capabilities

• FIOP is key to implementing Decision Superiority

• Efforts must evolve in cooperation with Allies and Coalition
Partners

• Harness and adapt commercial IT technology and processes, with
emphasis on open systems architectures


